Axial structure with hexagonal cross-section.
A schematic of an axial structure with a hexagonal cross-section is shown in Figure 1 . The structure consists of a 3-nm-thick c-plane QW sandwiched between 23.5 nm of n-GaN on the bottom and 23.5 nm of p-GaN on the top. The total height of the nanowire is 50 nm. The SiNx layer on the GaN substrate is 25 nm thick and the SiNx layer surrounding the p-GaN, QW, and n-GaN is 10 nm thick. The width (W) shown in Figure 1 (a) is 20 nm. In this geometry the QW emission for the active region is represented by a single dipole, with the dipole moment in the Z direction. The location of the dipole emitter was swept along the horizontal dimension (X, width) of the active region from -8 to 8 nm. The Purcell factor, and EXE are shown in figure 1(c) and 1(d) respectively. As shown in Figure 1 (c), the Purcell factor increases when the dipole emitter moves toward the silver cladding layer, however the EXE decreases. In this structure, there is a tradeoff between the Purcell factor and EXE. The peak of the Purcell factor is at 405 nm. The average Purcell factor and EXE at 405 nm are 26 and 4 %, respectively. A Purcell factor equal to 26 is insufficient to obtain high speed operation, because the axial design contains polar c-plane QWs, which have an inherently higher carrier lifetime than nonpolar QWs. Nonpolar QWs are practically attainable using a core-shell design and have shorter natural carrier lifetimes. The axial structure therefore requires a 5-10X higher Purcell factor than the core-shell structure to reduce the carrier lifetime to the same value [3] .
Plasmonic NanoLEDs 3. Core-shell structure with hexagonal cross-section A schematic of a core-shell nanowire structure with a hexagonal cross-section is shown in figure 2 . The n-GaN core has a width of 14 nm and a height of 75 nm and is surrounded by a 3-nm-thick InGaN QW with a 50 nm height. The QW is surrounded by a 10-nmthick p-GaN layer and a 40-nm-thick silver cladding layer. A 25 nm thick layer of SiNx was included to prevent electrically shorting the pn junction. The QW emission for the active region is represented by a single dipole, with the dipole moment in the z direction. The location of the dipole emitter was swept along the vertical dimension (Y, height) of the active region from 5 to 45 nm. The emission from nonpolar InGaN QWs is well modelled by a single dipole source directed along the a-direction of the wurtzite crystal (zdirection in Figure 2(a) ) [4, 5] . The Purcell factor, and EXE are shown in figure 2(c) and 2(d) respectively.
Core-shell structure with hexagonal cross-section and a tapered base
This structure is similar to that of Section 3 but contains a tapered base with a 50 nm height as shown in Figure 3 
